
prevalence was associated positively with age, male
gender, hypertension, coronary artery disease, usage of
cholesterol-lowering drugs (statins or nonstatins), and
negatively with hyperlipidemia.

Case-Control Analysis of Prior Statin
Exposure and PD

Prior statin usage was associated significantly with
higher PD risk (Table 1, Fig. 1). The association was
strongest for lipophilic (odds ratio [OR] 95% confi-
dence interval [CI]: 1.58 [1.33-1.89]) and weaker for
hydrophilic statins (1.19 [0.88-1.61]) and nonstatin
cholesterol-lowering drugs (1.34 [0.90-2.02]). The
combined use of both statins and nonstatin
cholesterol-lowering drugs (marking aggressive choles-
terol management) had the highest PD incidence (1.95
[1.56-2.43]). Moreover, the association was stronger
for the initial period of statin use with OR (1.82
[1.30-2.56] <1 year prior to index date, 1.75 [1.35-
2.27] for 1-2.5 years, and 1.37 [1.14-1.64] for !2.5
years; Ptrend < .0001; Fig. 1).

Discussion
Statin use was associated with higher, not lower, PD

risk, and the association was more pronounced for
lipophilic statins, an observation inconsistent with the
current hypothesis that these statins are neuroprotec-
tive.19-21 In addition, the statin–PD association was
most robust for the initial phase of statin treatment
(<2.5 years), suggesting that statins may facilitate the
onset of preclinical PD. Because new guidelines23 may
lead to broader statin use, additional studies should
assess the potentially adverse effect of statins (particu-
larly lipophilic statins) on certain populations vulnera-
ble to PD.

Although not unanimous,24 the weight of the litera-
ture favors an association of high lipid cholesterol lev-
els with lower risk of PD via both case-control9,25-28

and prospective14,29-31 studies. Our cross-sectional
analysis of the Marketscan database (Supplemental
Table 1) also found that the diagnosis of hyperlipid-
emia (a marker of high cholesterol) was associated
with lower PD prevalence, consistent with the large
majority of literature.

Most literature used data collected in the poststatin
era, where hyperlipidemia would prime statin usage.
Some reports have suggested lower PD risk among
statin users,6-8,17 but none factored in this confound
(ie, hyperlipidemia). Indeed, a recent meta-analysis
reported that “protective effects” of statins disappear
if hyperlipidemia is considered.16 Moreover, prospec-
tive data from the Atherosclerosis in Community
cohort showed that after accounting for total and
LDL cholesterol levels, statin usage was associated
with higher future risk of PD.14 The current analysis
also found that statin use was associated with higher
PD risk after adjusting for all potential confounders,
including hyperlipidemia.

We explored the timing of initial statin exposure rel-
ative to the earliest indication of PD onset. PD risk

TABLE 1. The association between prior use of cholesterol-lowering drugs and Parkinson’s disease.

Type of cholesterol
lowering drugs Controls, n (%) PD cases, n (%)

Multivariable logistic regression model

aORa 95% CI P value

Lipophilic only 375 (16.2) 507 (21.8) 1.58 1.33 1.89 <.0001
Hydrophilic only 100 (4.3) 105 (4.5) 1.19 0.88 1.61 .25
Both statins 75 (3.2) 104 (4.5) 1.61 1.17 2.21 .004
Nonstatin only 48 (2.1) 57 (2.5) 1.34 0.90 2.02 .15
Both statin 1 nonstatin 185 (8.0) 315 (13.6) 1.95 1.56 2.43 <.0001
None 1539 (66.3) 1234 (53.1) Reference

Comorbidity
Hyperlipidemia 1254 (54.1) 1445 (62.2) 1.07 0.93 1.23 .37
Hypertension 1046 (45.1) 1241 (53.5) 1.21 1.07 1.38 .004
Diabetes 423 (18.2) 558 (24.0) 1.10 0.94 1.28 .24
Coronary artery disease 37 (1.6) 59 (2.5) 1.22 0.79 1.88 .37

aOR, adjusted odds ratio; CI, confidence interval.
aAdjusted for history of hypertension, hyperlipidemia, diabetes, and coronary arterial disease.

FIG. 1. Forest plot of the association between Parkinson’s disease
and exposure to statins prior to the earliest disease indication in a
case-control analysis. Reference group: nonusers of cholesterol-
lowering drugs. aOR, adjusted odds ratio; CI, confidence interval.
[Color figure can be viewed at wileyonlinelibrary.com]
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